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PRELIMINARY AMENDMENT 

Sir: 

Prior to examination, please amend the above-identified application as follows: 
IN THE CLAIMS: 



2. (amended) Device according to Claim 1 , further comprising [characterized 
in that this additionally has] at least one absorber mass (113), which is connected to the 
mass (11) by means of a spring/damper element (115) which can be connected up if 
required. 



3. (amended) Device according to Claim 2, [characterized in that] wherein 
connection takes place by means of a coupling element based on an electrorheological 
or magnetorheological fluid. 

4. (amended) Device according to [Claims 2 to 3, characterized in that] Claim 
1, wherein it has at least one other auxiliary mass (114), which is connected to the 
absorber mass (113) by means of another spring/damper element (116), which can be 
connected up if required. 

5. (amended) Device according to [one of Claims 1 to 4, characterized in that] 
Claim 1. wherein the spring/damper coupling elements are a combination of torsion, coil 
or gas-pressure springs with dampers based on electrorheological fluids or 
magnetorheological fluids. 

6. (amended) Devices according to Claim 5, wherein [characterized in that] 
the spring elements are gas-pressure springs (81, 81', 82). 

7. (amended) Hydraulic suspension system based on two or more gas- 
pressure springs (81, 81', 82), [characterized in that] wherein one gas-pressure spring (81) 
has an ERF or MRF damper element (86) and is connected to another gas-pressure spring 
(82) by [means of] at least one other damper or coupling element (87) based on ERF or 
MRF. 



2 



8. (amended) [Use of the devices according to Claim 1 to 6 to modify] A 
method for modifying mechanical natural vibrations in machines, vehicle running gear or 
motors[, in particular] selected from the group consisting of balancing machines, machine 
tools, unbalance generators, testing machines, resonance testing machines, alternate- 
bending machines, screen conveyors, eccentric presses, crank mechanisms, vibration and 
resonance drives, vibratory gear mechanisms, internal combustion enginesj/] electric 
motors [or] and engine mounts. 



The Preliminary Amendment is being filed to eliminate multiple dependency and 
conform the claim language to conventional format. 



REMARKS 



Respectfully submitted, 

SPRUNG KRAMER SCHAEFER & BRISCOE 




William C. Gerstenzang 
Reg. No.27,552 



WCG:acd 



660 White Plains Road 
Tarrytown, New York 10591-5144 
(914) 332-1700 
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Spring/mass vibratory force coupler 

The invention relates to an electrically variable spring/mass vibratory force coupler 
with variable damping, electrically adjustable spring characteristics and electrically 
5 adjustable variable natural frequencies using electrorheological or 
magnetorheological fluids (referred to below as ERF and MRF respectively for short) 
in its coupling elements to couple the masses or springs. The spring/mass vibratory 
force coupler makes it possible to adjust vibratory forces electrically and, in 
particular, to vary the natural vibration behaviour of various machines and 
10 apparatuses such as balancing machines, testing machines, gear mechanisms, 
engines/motors and mountings of various kinds as a function of an electrical and/or 
magnetic control signal. 

Dampers based on ERF and MRF are known. Coupling masses to vibrating systems 
15 by means of a fixed spring member and a damping member which can be controlled 
by means of an electrorheological fluid is fundamentally known. 

The article entitled "Einsatzpotential von elektrorheologischen Flussigkeiten" 
[Potential uses for electrorheological fluids] by H. Janocha and D.J. Jendritza in 

20 Konstruktion 46 (1994), pp 111-115 describes mass coupling by means of a 
spring/damper system in which the spring stiffness is held constant and the damping 
can be varied by means of an electrorheological fluid. It also describes the coupling 
of an auxiliary mass for absorbing vibrations to a main mass by means of a 
spring/damper element. Coupling is likewise accomplished by a combination of a 

25 spring with a fixed spring stiffness and an ERF damper member by means of which 
the damping can be varied. This arrangement allows the amplitude of a mechanical 
vibration to be damped in the case of resonance. A significant disadvantage of this 
arrangement, however, is that the damping is only effective at a particular fixed 
frequency. Variation of the resonant frequency is not possible with this arrangement. 



Coupling spring elements of various kinds to vibrating systems via conventional 
valves for the purpose of damping or suspension is also known. One example that 
may be mentioned of this is the system known as "hydroactive suspension" 
developed in the automotive sector, which uses special gas-pressure springs that can 
35 be connected up to the wheel suspension mechanisms of motor- vehicle running gear 
by means of suitable valves in order to damp the vibrations of the said motor-vehicle 
running gear. 



30 
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To ensure good ride comfort, suspension with a high degree of flexibility and low 
damping is desired. For good road holding and a high degree of safety when driving, 
on the other hand, a stiff suspension with a simultaneously high degree of damping is 
5 required. By opening and closing a solenoid valve, the hydroactive suspension 
system makes it possible to connect up another gas-pressure spring to the fixed gas- 
pressure springs installed in every wheel suspension system, allowing two' states, 
namely 

10 a) high spring flexibility with low damping and 

b) low spring flexibility with high damping to be set. 

One disadvantage of hydroactive suspension is that the suspension system can only 
15 be varied between the two states mentioned. Continuous adjustment of the damping 
or continuous adjustment of the spring stiffness cannot be achieved in this spring 
system. 

The possibility of using electrorheological fluids for continuous variation of the 
20 damping of motor-vehicle shock absorbers is described in SAE publication 950 586 
of 27.2.1995. In the shock absorber described there, the piston of the shock absorber 
forces an electrorheological fluid through an electrode gap. The damping of the 
shock absorber can be continuously varied by means of the influence of an electrical 
high-voltage field caused by the capacitor in the electrode gap. Conventional shock 
25 absorbers based on viscous oils are generally combined with a coil spring with the 
result that, fundamentally, it is only possible to vary the damping but not the spring 
stiffness when using the said electrorheological damper on a traditional spring/shock 
absorber combination. 

30 The possibility of using electrorheological fluids in hydraulic systems is 
fundamentally known. Thus, electrorheological fluids are proposed, for example, in 
shock absorbers (see, for example, US 32 07 269) or engine mounts with hydraulic 
damping (see, for example, EP 137 1 12 Al). 

35 The object on which the invention is based is to develop a spring/mass vibratory 
force coupler which allows variable damping of mechanical vibrations of vibrating 
devices coupled to the spring/mass vibratory force coupler, simultaneously permits 
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continuous variation of the spring stiffness and, if required, permits coupling of 
additional masses to the vibrating system in order to change the mechanical natural 
vibration frequency and its amplitudes. 

5 The subject matter of the invention by means of which this object is achieved is a 
spring/mass vibratory force coupler with variable damping for coupling masses to a 
reference mass, comprising at least a vibrating mass, referred to below as a vibratory 
mass for short, a damper, two springs for connecting the vibratory mass and 
reference mass, of which at least one spring can be connected up optionally, if 

10 required another auxiliary mass, which is connected to the mass by a spring/damper 
element which can be connected up if required, the spring or, if required, the 
auxiliary mass being connected up by means of coupling elements based on an 
electrorheological or magnetorheological fluid. 

15 Additional masses can preferably be connected up by means of additional selectable 
spring/damper elements, thereby, for example, allowing absorption of mechanical 
vibrations. 

It is furthermore possible to connect additional spring/damper coupling elements 
20 between the vibrating mass and the reference mass, these elements altering the spring 
stiffness of the spring connection between the mass and the reference mass. The 
spring/damper coupling elements are, in particular, embodied as a combination of 
known spring elements, such as torsion, coil, bending or longitudinal springs or gas- 
pressure springs combined with dampers based on electrorheological fluids or 
25 magnetorheological fluids. An example of a damper based on electrorheological 
fluids can be found in US Patent 3,207,269. 

In the simplest case, the coupling elements are dampers which are based on 
electrorheological fluids or magnetorheological fluids and in which a strong 
30 connection can be produced between vibrating masses by means of a sufficiently 
high adjustable yield strength of the ERF (or MRF). Below the maximum yield 
strength of the ERF (or MRF), the ERF or MRF damper has continuously adjustable 
damping. 

35 The coupling elements based on electrorheological fluids are activated by means of 
electrical voltages, by means of which the capacitors contained in the coupling 
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elements build up electric fields to control the Theological variable yield strength and 
the modulus of the electrorheological fluids. 

The term electrorheological fluids is intended to indicate dispersions of finely 
5 divided electrically polarizable particles in hydrophobic, electrically highly 
insulating oils (generally a suspension of electrically polarizable, non-conductive 
particles) which, under the action of an electric field of sufficiently high electric field 
strength, quickly and reversibly change their yield strength or their shear modulus, 
under certain circumstances over several orders of magnitude. In the process, the 
10 ERF may change from the low-viscosity, via the plastic, almost to the solid state of 
aggregation. 

Examples of suitable electrorheological fluids are mentioned in German 
Offenlegungsschriften (German Published Specifications) DE35 17 281 A1, 
15 DE35 36 934A1, DE39 41 232A1, DE40 26 881 A1, DE4131142A1 and 
DE4i 19 670 Al. 

Both directTvoltage and alternating-voltage fields are used to excite the 
electrorheological fluids. The electric power required here is comparatively low. 

20 

To control the flow behaviour of the electrorheological fluid in the coupling 
elements, use can be made of a sensor such as that described in German 
Offenlegungsschrift (German Published Specification) DE 36 09 861 Al. 

25 The spring/mass vibratory force coupler according to the invention can be used in 
machines of all kinds to modify mechanical natural vibrations. Examples that may be 
mentioned here are balancing machines, machine tools, unbalanced generators, 
testing machines, resonance testing machines, alternate bending machines, screen 
conveyors, eccentric presses, crank mechanisms, vibratory and resonance drives and 

30 vibratory gear mechanisms, engines/motors and mounts of all kinds. The spring 
and/or mass coupling according to the invention makes it possible to compensate for 
engine vibrations of vehicles and other mechanical vibrations. 

The fundamentally known hydroactive suspension system can be varied as follows 
35 using the concept according to the invention of the spring/mass vibratory force 
coupler: the hydraulic fluid of the suspension system, which is known in principle, is 
replaced by an electrorheological fluid. The flow passages of the main dampers of 
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the suspension system have electrorheological valves (electrode gaps) added. An 
additional selectable further gas-pressure spring is coupled to the gas-pressure 
springs of the running gear by means of controllable electrorheological valves 
instead of by means of conventional dampers and solenoid valves. This preferred 
5 embodiment of the invention provides damping or spring stiffness that can be 
controlled in a versatile manner and can be adjusted within wide ranges, depending 
on the driving situation or the state of the roadway. Since electrorheological fluids 
can typically respond to changes in an electric field within less than 5 milliseconds, it 
is possible to achieve the desired change in the damper/spring characteristics at high 
10 speed by means of suitable sensors and electronic control devices. The flow in an 
electrorheological valve is dependent on the flow rate of the ERF. It is therefore 
possible to employ this effect directly as a sensor for monitoring and controlling the 
damping system, in accordance with patent specification EP 238 942. 

15 The invention is explained in greater detail below by way of example with reference 
to the drawings, in which: 

Fig. 1 is a schematic representation intended to illustrate the spring/mass vibratory 
force coupler according to the invention in cross section, 

20 

Fig. 2 shows an ERF coupling or damper element 15 from Fig. 1 in enlarged cross 
section. 

Fig. 3 shows an ERF coupling element 1 10 from Fig. 1 in enlarged cross section. 

25 

Fig. 4 shows a spring damper coupling element 115 based on an ERF from Fig. 1 in 
enlarged representation 



Fig. 5 shows an MRF coupling element 112 for coupling the spring 19 in Fig. 1, 
30 shown in an enlarged cross section. 

Fig. 6 shows an embodiment of the spring/mass vibratory force coupler with torsion 
springs as spring elements, in cross section. 



35 



Fig. 7 shows a simplified cross section through an ERF coupling element 67 in 
accordance with Fig. 6 for coupling a mass to a torsion spring 64. 
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Fig. 8 shows the use of a spring/mass vibratory force coupler element according to 
the invention in a "hydroactive suspension". 

Fig. 9 shows an enlarged schematic cross section through a pneumatic spring ball 8 1 
5 with the ERF damper element from Fig. 8. 
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Examples 
Example 1 

5 The invention is illustrated by way of example in the schematic section in Fig. 1 . The 
reference mass 12 is connected to the vibratory mass 11 by 3 selectable 
spring/damper elements 17, 110, 18, 111 and 19, 112. The spring/damper elements 
17, 1 10, 18, 111 and 19, 112 are combinations of conventional coil springs 17, 18, 19 
with dampers 110 or 111 based on electrorheological fluids or a damper based on a 
10 magnetorheological fluid 112. The vibratory mass 11 is also connected to the 
reference mass 12 at least by a firmly connected spring (not shown). In addition, the 
vibratory mass 1 1 is guided by means of guide rods 13, 14 with coupling elements 
15, 16. 

15 An absorber mass 113 is coupled to the vibratory mass by means of an ERF 
spring/damper coupling element 115 in order to absorb particular mechanical 
vibrations. The resonant frequency of the vibration of the absorber mass 112 can be 
shifted by means of an auxiliary mass 1 14, which is connected to the absorber mass 
by another spring/damper coupling element. 

20 

Fig. 2 shows a detail of the construction of the ERF coupling and damper elements 
15 or 16 on the guide rod 13 or 14. The piston rods 22, 22' are connected to the 
piston body 23, which can be moved in the housing 21 of the coupling elements 15 
or 16. The housing 21 is filled with an ERF 21 1 and sealed off at the piston rods 22, 
25 22' by means of mechanical seals 28, 28' and guide bushes 27, 27'. An electrical 
feed conductor 29 for the high voltage from the external voltage supply 1 17 is guided 
through the stem of the upper piston rod 22 and is passed through the insulator 24 to 
the electrode surface 25. 

30 Applying a voltage between the housing 21 and the electrode 25 increases the yield 
strength of the ERF 211 in the annular gap 26. By applying a sufficiently high 
voltage, it is possible to activate the ERF 21 1 in such a way that a strong connection 
is achieved between the housing 21 and the piston body 23. This makes it possible to 
couple the vibratory mass 1 1 firmly to the reference mass 12. 

35 

Fig. 3 shows the construction of the ERF coupling element 110 or 1 11. The housing 
31 is connected to a lug 313 for the attachment of the springs 17 or 18 and encloses 
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the ERF 311 and the piston 33, which plunges into the ERF 311. The piston 33 is 
connected to the piston rod 32, which is attached to the vibratory mass 11. The piston 
rod 32 is guided through into the housing 31in a movable manner via a seal 38 and a 
guide bush 37. The piston 33 is guided by means of an electrically insulating guide 

5 312, 312' which is pierced to allow the ERF to flow through the annular gap 36. The 
electrical high-voltage feed conductor is passed through the stem of the piston rod 32 
and through an insulating layer 34 to the electrode surface 35. A compensating 
volume 3 14 in the upper part of the housing 3 1 is separated from the ERF 311 by a 
flexible diaphragm 315 and provides compensation for the volume of the piston rod 

10 32, which also plunges into the housing volume 31. When an electrical voltage is 
applied to the electrode 35 opposite the housing 31, the viscosity of the ERF 311 in 
the electrode gap 36 is increased and damped or rigid coupling of the spring 17 or 18 
to the vibratory mass 1 1 is made possible. 

15 Example 2 

A variant of the spring/mass vibratory force coupler described in Example 1 operates 
with a coupling element based on a magnetorheological fluid (MRFC) for the 
purpose of coupling the springs and masses. 

20 

Fig. 5 shows a detail of an MRF coupling element 112, the operation of which is 
fundamentally comparable with that of the ERF coupling element 1 10 described 
above. The housing 51 contains the MRF 511, a compensating volume 514 behind a 
diaphragm 515, and a piston 53, which is connected to the vibratory mass 11 by the 

25 piston rod 52. The piston 53 is guided via a ring seal 512 and is designed to be 
movable in the housing 51. Fig. 5 shows a coupling member based on a 
magnetorheological fluid. The housing 5 1 contains a magnetorheological fluid and a 
piston 53 with an electromagnet 54 having electrical feed conductors 510 and 59 
which are fed in via the piston rod 52. The piston separates two spaces 511 and 516 

30 containing the magnetorheological fluid. The piston is penetrated by an annular gap 
56 via which fluid can be exchanged between the spaces 516 and 511. When the 
electromagnet is switched on, a magnetic field is produced in the annular gap 56 
outside the magnetic insulator 55 and the field lines of this magnetic field are 
perpendicular to the surface of the annular gap. The piston 53 is provided with a 

35 guiding seal 512 in relation to the housing 51, the said seal preventing the 
magnetorheological fluid from passing through between the housing wall 5 1 and the 
piston 53 when the piston 53 is moved. The piston rod 25 1 is passed into the housing 
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via a bushing 57 with a ring seal 58. Compensating volumes 514 are additionally 
provided and these are separated from the magnetorheological fluid by a diaphragm 
515. The compensating volume 514 serves to compensate for the increase in volume 
caused by the piston rod 52 as it is pushed in. Like volume 314 in Fig. 3, 
5 compensating volume 514 also simultaneously prevents cavitation in the spaces 
containing the magnetorheological fluid. The damping of the MRF damping member 
increases as the magnetic field strength in the annular gap 56 increases. Once the 
maximum yield strength of the MRF has been reached, rigid coupling of the masses 
connected to the rod 52 and the housing 51 via a fixing means 5 13 is possible. 

10 

Example 3 

In this example, the spring/mass vibratory force coupler shown in Example 1 has 
been supplemented by coupling in an absorber mass 113 and, if required, an auxiUary 
15 mass 1 14, as shown schematically in Fig. 1. 

Fig. 4 shows the ERF coupling element 1 15 (or 1 16) for coupling the absorber mass 
1 13 or the auxiliary mass 1 14 to the vibratory mass 1 1 on an enlarged scale. The end 
plates 41, 41' are connected to a spring bellows 42. The ERF 411 is enclosed at the 

20 sides by a diaphragm 43 and between two capacitor plates 45, 45', which are 
insulated by insulators 45, 45' and connected to an extemal variable voltage source 
117 by power supply conductors 49, 410. An insulating spacer 47 prevents a short 
circuit between the plates 44 and 44' when a voltage is applied. When a voltage is 
applied, the ERF 411 between the plates 44 and 44' can be activated in squeeze 

25 mode in the case of vibration coupling of the masses 113 or 114. By means of an 
alternating voltage, it is possible to produce a mechanical vibration of the mass 1 13 
which vibrates in phase opposition to a vibration of the vibratory mass 11, for 
example. This makes it possible to absorb mechanical vibrations. The coupling 
element 1 16 can be used to couple the auxiliary mass 1 14 to the absorber mass 1 13 

30 in order to influence the frequency of the vibration absorption by means of the 
absorber mass 113. The diaphragm 43 is preferably chosen so that its stiffness makes 
only a negligible contribution to the stiffness of the spring. 

Example 4 

35 

Figs 6 and 7 show a variant of the spring/mass vibratory force coupler according to 
the invention for coupling torques. In this variant, the vibratory mass 62 is coupled to 
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the reference mass 61 by means of the electrorheological fluids 65 and 66 in the 
coupling elements 67 and 68 via two torsion springs 63 and 64. Fig. 7 shows the 
construction of the coupling elements 67, 68. An electrical conductor 710 is passed 
through the shaft 73 from the sliding contact 79 to the round electrode plate 75, 

5 which is surrounded by the ERF 76 in the housing 71, 72, with electrical insulation 
(by the insulator 74). The shaft is mounted rotatably in bushes 77, 78 which seal off 
the interior containing the ERF 76. In the case of coupler 67, the shaft is connected to 
the vibratory mass 62, as can be seen in Fig. 6. In the case of coupler 68, the shaft is 
part of the torsion spring 63 and is firmly connected at its upper end to the housing 

10 wall 71 of coupling element 67. The yield strength of the electrorheological fluid 65 
or 66 is controlled by means of the voltage across the electrodes 75 or 7 1 1 and the 
housing of the coupling elements 67 or 68 acting as the opposite pole to the 
electrodes 75, 71 1. If, for example, a voltage is applied between electrode 75 and the 
housing 71, 72, the electrorheological fluid 65 between the housing 71, 72 and the 

1 5 electrode 75 becomes highly viscous and the vibratory mass 62 is connected by the 
electrode 75 connected to it to the spring 63. It is likewise possible, by applying a 
suitable voltage between electrode 711 and the housing 68, to make the 
electrorheological fluid 66 between them highly viscous and to couple spring 64 to 
spring 63. The vibratory mass 62 is then connected for vibration to the reference 

20 mass 61 by both springs 64 and 63. The electrorheological fluids 65, 66 then serve as 
a coupling medium. 

Example 5 

25 Fig. 8 illustrates the use of the spring/mass vibratory force coupler in accordance 
with the invention with reference to a modified hydroactive spring system for motor 
vehicles. Mechanical vibrations and shocks transmitted to the wheels of the running 
gear by irregularities in the roadway are transmitted to the pistons 84 and 84' by the 
wheel suspension mechanism of the running gear (not shown) and the piston rods 85 

30 and 85', respectively, connected thereto. The pistons 84, 84' are provided with 
sliding seals 97 and force an electrorheological fluid 83, 83' used as a hydraulic oil 
through ERF valves 86, 86' into the chamber of the gas-pressure springs 81, 81', in 
which a gas-pressure space 92 is separated from the hydraulic fluid 94 by 
diaphragms 93 (see Fig. 9). The electrode gap 9 1 1 is situated between the capacitor 

35 plate 99 and the housing 910 of the valves 86 and 86', to which an electrical voltage 
can be applied in order to control the viscosity of the ERF. An insulator 912 prevents 
electrical breakdowns to the housing wall. An additional gas-pressure spring 82 can 
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be connected to the hydraulic side of the pistons 84 and 84' by additional 
electrorheoiogical valves 87 and 87' and corresponding feedlines 98. A sensor 810, 
which can detect irregularities in the roadway, is used to influence the voltage across 
the capacitor plates of the dampers 86, 86' and 87, 87'. The control voltage of the 
sensor can likewise be used to activate or deactivate the additional pneumatic springs 
82. 

An additional fluid supply unit (not shown) with a pump for regulating the pressure 
level of the fluid in the hydraulic system can be connected to the hydraulic system. 

When a magnetorheological fluid is used as the hydraulic fluid in the spring/mass 
vibratory force coupler, the electrorheoiogical valves 86, 86' and 87, 87' are replaced 
by MRF valves, as shown in Fig. 5, in the system shown in Fig. 8. 
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Patent claims 

1. Spring/mass vibratory force coupler with variable damping for coupling 
masses to a reference mass (12), comprising at least a vibratory mass (11), a 

5 damper (111), two springs (17, 18), for connecting the vibratory mass (11) 

and the reference mass (12), of which at least one spring (18) can be 
optionally connected up, the spring (18) being connected up by means of a 
coupling element (111) based on an electrorheological or magnetorheological 
fluid. 

10 

2. Device according to Claim 1, characterized in that this additionally has at 
least one absorber mass (1 13), which is connected to the mass (11) by means 
of a spring/damper element (115) which can be connected up if required. 

15 3. Device according to Claim 2, characterized in that connection takes place by 
means of a coupling element based on an electrorheological or 
magnetorheological fluid. 

4. Device according to Claims 2 to 3, characterized in that it has at least one 
20 other auxiliary mass (1 14), which is connected to the absorber mass (1 13) by 

means of another spring/damper element (1 16), which can be connected up if 
required. 

5. Device according to one of Claims 1 to 4, characterized in that the 
25 spring/damper coupling elements are a combination of torsion, coil or gas- 
pressure springs with dampers based on electrorheological fluids or 
magnetorheological fluids. 

6. Devices according to Claim 5, characterized in that the spring elements are 
30 gas-pressure springs (81, 81', 82). 

7. Hydraulic suspension system based on two or more gas-pressure springs (81, 
81', 82), characterized in that one gas-pressure spring (81) has an ERF or 
MRF damper element (86) and is connected to another gas-pressure spring 

35 (82) by means of at least one other damper or coupling element (87) based on 

ERF or MRF. 
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Use of the devices according to Claims 1 to 6 to modify mechanical natural 
vibrations in machines, vehicle running gear or motors, in particular 
balancing machines, machine tools, unbalance generators, testing machines, 
resonance testing machines, alternate-bending machines, screen conveyors, 
eccentric presses, crank mechanisms, vibration and resonance drives, 
vibratory gear mechanisms, internal combustion engines/electric motors or 
engine mounts. 



09/402155 




09/402155 




09/402155 




09/402155 



Fig 5 




09/402155 




09/402155 




09/402155 




09/402155 





. Bayer 10,202-WCG 

'"^^^m^ LeA32 005-US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s) : 


Andreas POHL, et al. 


Serial No. 


09/402,155 


Filed 


September 29, 1999 


For 


SPRING/iVIASS VIBRATORY FORCE COUPLER 


Art Unit 


Not Assigned 


Examiner 


Not Assigned 



December 1, 1999 



Hon. Assistant Commissioner 

for Patents 
Washington, D. C. 20231 



Sir: 



NOTICE OF CHANGE OF FIRM NAME 

Please note that the name of the firm of the undersigned has changed to: 

NORRis, Mclaughlin & marcus, p.a. 

Please address all future correspondence in this application to: 

-.Wil liam C. Gerstenza nq 
NQRRISjyicLAUGHLI N & MARCUS. P.A. 
^_66gWhLe_ElalD.s_Roa^ 
Tarrytown, New York 10591-5144 



Respectfully submitted, 

MORRIS, Mclaughlin & marcus, p.a. 



William C. Gerstenzang 
Reg. No. 27,552 



660 White Plains Road 
Tarrytown, NewYorl< 10591-5144 
(914) 332-1700 



COMBINED DECLARATION AND POWER OF ATTORNEY 



ATTORNEY DOCKET NO 




As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 
name. I believe I am the original, first and sole inventor (if only one name is 
listed below) or an original, first and joint inventor (if plural names are list- 
ed below) of the subject matter which is claimed and for which a patent is 
sought 

on the invention entitled '^^>o' 
SPRING/MASS VIBRATORY FORCE COUPLER 

the specification of which is attached hereto, 

or was filed on April 15, 1998 

as a PCT Application Serial No. PCT/EP98/ 02206 

I hereby state that I have reviewed and understand the contents of the above - 
identified specification, including the claims. 

I acknowledge the duty to disclose information which is material to the patent- 
ability of this application in accordance with Title 37, Code of Federal Regula- 
tions, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 
of any foreign application(s) for patent or inventor's certificate listed below 
and have also identified below any foreign appUcation for patent or inventor's 
certificate having a filing date before that of the application on which priority 
is claimed: 

Prior Foreign Application ( s) , the priority (ies) of which is/are to be claimed: 



197 17 692.5 

(Number) 



Germany 

(Country) 



April 26, 1997 

(Month /Day /Year Filed) 



I hereby claim the benefit under Title 35, United States Code, §120 of any Unit- 
ed States application (s) hsted below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United 
States Code, §112, I acknowledge the duty to disclose the material information as 
defined in Title 37, Code of Federal Regulations, §1.56 which occured between 
the filing date of the prior application and the national or PCT international 
filing date of this application: 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that will- 
ful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Le A 32 005 -US 



- ?0\¥ER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
thil application and transact all business in the Patent and Trademark Office connected therewith: 
Ar?iold Sprung, Reg. No. 17,232; Nathaniel D. Kramer, Reg. No. 25,350; Ira J. Schaefer, Reg. No. 26, 802 
and Esther Steinhauer, Reg. No. 40,255 all of 120 White Plains Road, Tarrytown, New York 10591; 
Kurt G. Briscoe, Reg. No. 33,141; William C. Gerstenzang, Reg. No. 27,552; Paul J. Juettner, Reg. No. 20,974; 
Carmella O* Gorman, Reg. No. 33,749 and Stephen G. Ryan, Reg. No. 39,015 all of 660 White Plains Road, 4th Floor, 
Tarrytown, New York 10591-5144, 



Send Correspondence To: 


Direct Telephone Calls To: 


SPRUNG KRAMER SCHAEFER & BRISCOE 






(914) 332-1700 


660 White Plains Road, 4th Floor 




Tarrytown, New York 10591-5144 





FULL NAME OF SOLE OR FIRST INVENTOR 

Andreas Pohl 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 

n fii89q ai-oR-TTmst.adt. Germanv 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

RinnKhT-aRP" fi9^ D B4823 GroB-Umstadt. Germanv , 


FULL NAME OF SECOND INVENTOR 1 IlJ^to(rOR|S^SIGN^J^E ' >\^^ 

Horst Rosenfeldt jKt^-*^ 3C^9^ [ 


DATE 


RESIDENCE 

n (^U»,Uf^ aroR-Ziimnem. Germanv 


CITIZENSHIP 

Gennan 


POST OFFICE ADDRESS 

n/n PARI RnHFNrK AG. LandwehrstraBe 55. D 64239 Darmstadt. Germanv ^ _ ^ 


FULL NAME OF THIRD INVENTOR 

ErVhardt Wendt 






RESIDENCE 

n si^yq T.<^v<»rT«iseTi- Germanv 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

nh.~.nnc+-TaRp ^^?9i n fi1373 Lfivfirkusen . Germanv 




FULL NAME OF FOURTH INVENTOR 

Klaus Biisine 


INVENTOR'S SIGNA'TJHRS, 


DATE 


RESIDENCE 

n -ilOfiS Koln. Germanv 


GMIZEHSHIP 

German 


POST OFFICE ADDRESS 

AnHT^pacs RT-vnhi I iR-StraBe 5. D 51065 Koln, Germany 


FULL NAME OF FIFTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 




FULL NAME OF SIXTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF SEVENTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF EIGHTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 



COMBINED DECLARATION AND POWER OF ATTORNEY 



ATTORNEY DOCKET NO 



As a below named inventor, I hereby declare that: ^^€Nr& 
My residence, post office address and citizenship are as stated below next to my 
name. I believe I am the original, first and sole inventor (if only one name is 
Usted below) or an original, first and joint inventor (if plural names are hst- 
ed below) of the subject matter which is claimed and for which a patent is 
sought 

on the invention entitled 

SPRING/MASS VIBRATORY FORCE COUPLER 

the specification of which is attached hereto, 
or was filed on April 15, 1998 

as a POT Apphcation Serial No. POT /EP98/ 02206 

I hereby state that I have reviewed and understand the contents of the above - 
identified specification, including the claims. 

I acknowledge the duty to disclose information which is material to the patent- 
abihty of this application in accordance with Title 37, Code of Federal Regula- 
tions, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 
of any foreign appUcation(s) for patent or inventor's certificate hsted below 
and have also identified below any foreign application for patent or inventor s 
certificate having a filing date before that of the application on which priority 
is claimed: 

Prior Foreign Application(s) , the priority(ies) of which is/are to be claimed: 

197 17 692.5 Germany April 26, 1997 

(Number) (Country) (Month/ Day /Year Filed) 

I hereby claim the benefit under Title 35, United States Code, §120 of any Unit- 
ed States application(s) listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United 
States Code, §112, I acknowledge the duty to disclose the material information as 
defined in Title 37, Code of Federal Regulations, §1.56 which occured between 
the filing date of the prior application and the national or PCT international 
filing date of this application: 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are beUeved to be 
true; and further that these statements were made with the knowledge that will- 
ful false statements and the hke so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Le A 32 005 -US 



-peWSR OF A.TTORNF.Y: As a named inventor, I hereby afpoint the following attQrney(s) and/or agent(s) to prosecute 
* this-application ar.d transact all business in the Patent and Trademark Ofilce connected therewith: 
'\0 Arnold Sprung, Reg. NcOLZ^^Z; Nathaniel D. Kramer, Reg. No. 25,350; Ir a J. Schaefer, Reg. No. 26, 802 
and Esther Steinhauer, Reg. No. 40.255 a ll of 120 White Plains Road, Tarrytown, New Yorkl0591|____ 

Kurt G. Briscoe, Reg. No. 33,141; William C. Gerstenzang, Reg. No..224S2i.Paul J. JuettnefrgegTNo. 20,974; 

Carmella O' Gorman, Reg. No. 337749 a nd Stephen G. Ryan, Reg. No.39.01 £all of 660 White Plains Road, 4th Floor, 



Send Correspondence To: 


Direct Telephone Calls To: 


SPRUNG KRAMER SCHAEFER & BRISCOE 


(914) 332-1700 


660 White Plains Road, 4th Floor 




Tarrytown, New York 10591-5144 





FULL NAME OF SOLE OR FIRST INVENTOR 

inflffiflc; PnTll J 






RESIDENCE Z>--^**=^~---__ 


CITIZENSHIP 

German 


POST-OFFICE ADDREs^s ^ 64823 Gp o B "U 01 s 1 3 (j t , Germany 




FULL NAME OF SECOND INVENTOR 

HoT-st Rosenfeldt 


INVENTOR'S SIGNATURE 




DATE 


RESIDENCE "T^ L>t_^ 


CITIZENSHIP 

German 


POST OFFICE ADDREs^s^^^^ AG. L 3 H d WB hr s t T 3 s s e 55, D 64239 Darmstadt. Germa 


ny 


FULL NAME OF THIRD INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE '7^ 


CITIZENSHIP 

Gernian 


POST OFFICE ADDRESS 

n/n RavRT- Aktienaesellschaf t , D 51368 Leverkusen. Germany 




FULL NAME OF FOURTH INVENTOR 

Klaus Riisine 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

n/n RawPT- Alrti PnnRjjRllschaft . D 51368 Leverkusen. Germany 




FULL NAME OF FIFTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 




FULL NAME OF SIXTH INVENTOR 


INVENTOR'S SIGNATURE 




RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 




FULL NAME OF SEVENTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHii' 


POST OFFICE ADDRESS 




FULL NAME OF EIGHTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 



Le A 32 005-US 



